U.S. Application No. 09/764,073 

REMARKS 

The present Amendment amends claims 1, 8, 11, 13, 15, 18, and 21, leaves 
claims 5- 7, 9, 10, 12, 14, 16, 17, 19, 20, 22, and 23 unchanged, and cancels claims 
2 and 3. Therefore, the present application has pending claims 1 and 5-23. 
Information Disclosure Statement 

Applicants submitted a form equivalent to a Form PTO-1449 on 
January 19, 2001 . However, Applicant has not received an initialed Form PTO-1449 
from the Examiner acknowledging his consideration of the references. Applicant 
respectfully requests that the Examiner include an initialed Form PTO-1449 with the 
next Patent Office communication. A copy of the Form PTO-1449 filed on January 
19, 2001 is attached for the Examiner's convenience. 
35 USC §103 Rejections 

Claims 1-3 and 5-23 stand rejected under 35 USC § 103(a) as being 
unpatentable over U.S. Patent No. 6,636,862 to Lundahl, et al. ("Lundahl") in view of 
U.S. Patent No. 5,850,339 to Giles, further in view of U.S. Patent No. 5,727,128 to 
Morrison. As indicated above, claims 2 and 3 were cancelled. Therefore, this 
rejection with respect to claims 2 and 3 is rendered moot. This rejection with respect 
to the remaining claims 1 and 5-23 is traversed for the following reasons. Applicants 
submit that the features of the present invention, as now more clearly recited in 
claims 1 and 5-23, are not taught or suggested by Lundahl, Giles or Morrison, 
whether taken individually or in combination with each other as suggested by the 
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Examiner. Therefore, Applicants respectfully request the Examiner to reconsider 
and withdraw this rejection. 

Amendments were made to the claims so as to more clearly describe the 
features of the present invention. Specifically, the claims were amended to more 
clearly describe that the present invention is directed to a score calculation method, 
a score calculation system, an apparatus having a storage medium with a program 
for calculating a score, and a score calculating program as recited, for example, in 

claims 1,8, 11, 15, 18, and 21. 

Claims 1. 5-7. 11 - and 15-23 

The present invention, as recited in claim 1 and as similarly recited in claims 
11, 15, 18, and 21, provides a score calculation method, system and program, and 
an apparatus including a storage medium with a program for calculating a score. 
The score calculation method is for calculating a score from input data, which 
includes a plurality of attributes. The score calculation method includes a step of 
preparing a plurality of prediction models arranged in a hierarchical tree structure in 
a computer. As shown in Fig. 3, for example, a hierarchical tree structure may 
include a first root layer 331 and subsequent layers 332 and 333, where the lower- 
most subsequent layer 333 is a final leaf layer of the hierarchical tree structure. The 
method further includes a step of calculating an output value from at least one 
attribute included in the input data, using one of the plurality of prediction models in 
the first root layer. Another step of the method includes comparing the output value 
with a threshold value, and then selecting one of the prediction models in a 
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subsequent layer of the hierarchical tree structure according to a result of the 
comparison. Yet another step of the method includes repeatedly executing the steps 
of calculating an output value, comparing the output value with a threshold, and 
selecting a prediction model based on the result of the comparison. These steps are 
repeated for each subsequent layer, until the final leaf layer of the hierarchical tree 
structure is reached. Once the final leaf layer is reached, the method includes the 
steps of selecting one of the prediction models of the final leaf layer, and calculating 
a score from the input data using the selected prediction model of the final leaf layer. 
In the claimed method, the prediction model is either a scoring model that calculates 
a score from attributes of the input data or an attribute prediction model that predicts 
another attribute, based on the attributes of the input data. In addition the prediction 
models of the final leaf layer are scoring models. The prior art does not teach or 

suggest all of these features. 

The above described features of the present invention, as now more clearly 
recited in the claims, are not taught or suggested by any of the references of record. 
More specifically, the features are not taught or suggested by Lundahl, Giles or 
Morrison, whether taken individually or in combination with each other. 

Lundahl discloses a method and system for dynamically analyzing data and 
more specifically allows for the prediction of responses based on inputted data. 
However, Lundahl does not teach or suggest a score calculation method, system 
and program, and an apparatus including a storage medium with a program for 
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calculating a score, as recited in claims 1 , 1 1 , 15, 18, and 21 of the present 
invention. 

Lundahl's system and method for dynamically analyzing data includes a 
series of computational steps executed in three phases. In the first phase, a cluster 
analysis is performed on a data matrix Y in order to segment the data into 
appropriate clusters for subsequent computational analysis. The second phase is a 
modeling phase, where if corresponding rows of a second matrix X and the matrix Y 
refer to the same underlying object, then a relationship is developed between the X 
and Y matrices. This relationship allows the method a system of Lundahl to predict 
responses in Y on the basis of input X data. The third phase is also a modeling 
phase. In the third phase, if corresponding columns of Y and rows of Z each refer to 
the same underlying object, then a relationship is developed between the X, Y and Z 
data matrices, which allows the method and system to link X with Z, by way of Y. To 
illustrate the modeling phases, consider the case where matrix X relates to 
consumers and lifestyle answers, matrix Y relates to consumers and carbonated 
beverages, and matrix Z relates to carbonated beverages and taste criteria. 
Matrices X and Y both refer to the underlying object of consumers, and matrices Y 
and Z both refer to the underlying object of carbonated beverages. The matrix Y 
links the matrices X and Z to obtain a relationship between the lifestyle answers of X 
and the taste criteria of Z. In this way, Lundahl combines prediction models having 
different underlying objects, to obtain a prediction of an optimal product for a given 
consumer. 
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The score calculation method, system and program, and an apparatus 
including a storage medium with a program for calculating a score, as recited in 
claims 1, 5-7 and 11, and as similarly recited in claims 15-23, includes a step of 
preparing a plurality of prediction models arranged in a hierarchical tree structure in 
the computer. As conceded by the Examiner, Lundahl fails to teach this feature. 
The Lundahl system includes X, Y and Z matrices, which are prediction models, but 
these matrices are not arranged in a hierarchical tree structure as claimed. In 
addition, although the Examiner concedes that Lundahl fails to teach a hierarchical 
tree structure, the Examiner asserts that Lundahl teaches "a first root layer" of the 
hierarchical tree structure, "a subsequent layer" of the hierarchical tree structure and 
a "final leaf layer" of the hierarchical tree structure. The Examiner cites a first data 
matrix to support the assertion that Lundahl teaches a first root layer, and does not 
specifically point out any support for Lundahl teaching a subsequent layer and a final 
leaf layer. Applicants submit that a first data matrix is not a first root layer of a 
hierarchical tree structure, and further submit that because Lundahl does not teach a 
hierarchical tree structure, as claimed, then it cannot teach a first root layer, a 
subsequent layer, or a final leaf layer thereof, in the manner claimed. 

Further, the score calculation method, system and program, and an apparatus 
including a storage medium with a program for calculating a score, as recited in 
claims 1 , 5-7 and 1 1 , and as similarly recited in claims 1 5-23, includes a step of 
comparing an output value with a threshold and selecting one of the prediction 
models in a subsequent layer of the hierarchical tree structure based on the result of 
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the comparison. As conceded by the Examiner, Lundahl fails to teach this feature. 
The Lundahl system generates an output value, but this output value is not 
compared to a threshold, and there is no selection of a prediction model on the basis 
of this comparison, as claimed. 

Therefore, Lundahl fails to teach or suggest " preparing a plurality of prediction 
mnrtels arranged in a hierarchic al tree structure in the computer" as recited in claims 



1 and 1 1 



Furthermore, Lundahl fails to teach or suggest " comparing the output value 
with » threshold *nH ^iPntinn on* nf th« nrediction models in a subsequent layer of 
th» htarmr-hteal »»» stmrture ac r ^Hinn tn h result of the comparison by a selection 
■ ■nit nf the computer" as recited in claims 1 and 1 1 . 

The above noted deficiencies of Lundahl are not supplied by any of the other 
references, particularly Giles and Morrison. Therefore, combining the teachings of 
Lundahl with Giles and Morrison still fails to teach or suggest the features of the 
present invention as now more clearly recited in the claims. 

Giles' method includes analyzing a data set of a repeated process to 
determine the ranges of values of independent input process variables that are most 
associated with a specific outcome. The independent input process variables can be 
either numeric or categorical in nature and dependent output process variable has 
either of exactly two outcomes. In Giles, scores are obtained for each independent 
input variable as a measure of the frequency of occurrence of the specific process 
outcome. These scores are obtained when the numeric independent input variable 
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is within a defined range or when the categorical independent input variable has 
each possible value. Iterative processes are used to maximize the score while 
selecting different combinations of the specific number of independent process 
variables. As a result, a manufacturing process can be enhanced by selecting the 
values of the independent input variables which are most likely to result in an 
acceptable product or by avoiding the values of the independent input variables that 
are most likely to result in a defective product. 

In the Office Action, the Examiner concedes that Lundahl does not teach a 
hierarchical tree structure, as claimed. However, the Examiner asserts that Giles 
teaches this feature, citing column 2, lines 39-63. As described in the cited passage, 
Giles discloses that "[m]any of the traditional cluster analysis methods, both 
partitioning and hierarchical, are encumbered by looking for many or all possible 
clusters within the data" (see column 2, lines 39-41). In addition, as described in 
column 2, lines 60-63, Giles discloses that "[classification trees split ] the data set 
into subsets such that the final output which contains the most important variables 
within specific ranges often contains a relatively small subset of the original data 
records." Contrary to the Examiner's assertions, the hierarchical cluster analysis 
method disclosed in Giles is quite different from the plurality of prediction models 
arranged in a hierarchical tree structure of the present invention. The cluster 
analysis method of Giles is a known method of data segmentation, which groups or 
segments a collection of objects (e.g., observations, individuals, cases, or data rows) 
into subsets or "clusters", such that those within each cluster are more closely 
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related to one another than objects assigned to different clusters. In hierarchical 
clustering, a series of partitions take place to group or segment the data into a 
particular cluster. This series of partitioning may run from a single cluster containing 
all objects to N clusters, each containing a single object. The hierarchical 
arrangement of data clusters in Giles is not the same as the hierarchical 
arrangement of prediction models in the present invention. 

The Examiner concedes that Lundahl in view of Giles does not disclose 
comparing an output value with a threshold and selecting one of the prediction 
models in a subsequent layer of the hierarchical tree based on the result of the 
comparison, as recited in claims 1 and 11. Giles discloses generating an output 
value, but this output value is not compared to a threshold, and there is no selection 
of a prediction model on the basis of this comparison, as claimed. 

Therefore, Giles fails to teach or suggest " preparing a plurality of prediction 
mnrtpte arranged in » hi^mhical tree struct, .re in the computer" as recited in claims 
1 and 1 1 . 

Furthermore, Giles fails to teach or suggest " comparing the output value with 
« threshold and «»tarMnn one of « ™ notation models in a subsequent layer of the 
hior^hi^l tree «n**«* sordin o to a r esult of the comparison hy a selection unit 
nf thfi computer " as recited in claims 1 and 11. 

The above noted deficiencies of Lundahl in view of Giles are not supplied by 
any of the other references, particularly Morrison. Therefore, combining the 
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teachings of Lundahl in view of Giles with Morrison still fails to teach or suggest the 
features of the present invention as now more clearly recited in the claims. 

Morrison's system and method automatically determines a set of input 
variables for use in creating a process model using a neural network. In designing a 
neural network for a process model, it is important to choose the appropriate input 
variables. Morrison discloses the use of a partial least squares (PLS) analysis to aid 
in determining an appropriate set of input variables. A PLS analysis is a linear 
mathematical tool that repeats its steps until a calculated residual error falls below a 
predetermined threshold. As shown in the flowchart in Fig. 5, if the threshold is not 
exceeded, a set of potential model input and output variables are refined. If the 
threshold is exceeded, training files for the neural network are created based on the 
selected inputs and outputs (see items 1 14, 116, 118 and 120 and the 
accompanying text). In this way, the process model is developed from the chosen 

set of model inputs. 

The present invention includes the step of preparing a plurality of models 
arranged in a hierarchical tree structure in a computer. Morrison does not teach a 
hierarchical tree structure. Furthermore, Morrison does not teach a plurality of 
models arranged in a hierarchical tree structure, as claimed. 

The Examiner concedes that Lundahl in view of Giles does not disclose 
comparing an output value with a threshold and selecting one of the prediction 
models in a subsequent layer of the hierarchical tree based on the result of the 
comparison, as recited in claims 1 and 1 1 . However, the Examiner asserts that 
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Morrison teaches this feature. Contrary the Examiner's assertions, Morrison does 
not teach this feature. As shown in Fig. 5, in step 1 14 of the flowchart, Morrison 
discloses running a PLS analysis on a set of potential model input and output 
variables. In step 1 1 6, it is determined whether the PLS regression coefficient, 
which is calculated in the PLS analysis, is sufficient by comparing it to a threshold 
value. Based on this comparison, if the PLS regression coefficient is less than the 
threshold, it is not sufficient, and step 118 refines the selected set of potential model 
input and output variables (column 15, lines 39-64). Also based on this comparison, 
if the PLS regression coefficient exceeds the threshold, then the coefficient is 
sufficient, and step 120 creates training files for the neural network, based on the 
selected inputs and outputs (column 16, lines 19-30). Therefore, Morrison discloses 
either refining potential input and output variables or creating training files for the 
neural network, based upon the disclosed comparison. This is distinguished from 
selecting one of the prediction models in a subsequent layer of the hierarchical tree 
based on the result of a comparison, as recited in claims 1 and 1 1 . 

Therefore, Morrison fails to teach or suggest "preparing a plurality of 
prediction morale canned in » hiprarchical tree structure in the computer" as 

recited in claims 1 and 1 1 . 

Furthermore, Morrison fails to teach or suggest Vomparinq the output value 
unth a threshoM anH starting o n * «f th» prediction models in a subsequent layer of 
thP hiPramhicai trPP structure a c ™rHinr. to a result of the comparison hy a selection 
■ mitnf the computer " as recited in claims 1 and 1 1 . 
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Claims 8-10 and 12-14 

The present invention as recited in claims 8-10 and 12-14 provides a score 
calculation system for calculating a score from input data including a plurality of 
attributes. The system includes a calculation means for processing input data using 
a plurality of prediction models arranged in a hierarchical tree structure. The system 
also includes a selecting means for selecting one the prediction models in a 
subsequent layer of the hierarchical tree structure, and a display means for 
displaying a score. The calculation means calculates an output value with the 
prediction model in an Nth layer using at least one attribute included in the input 
data. The selecting means selects one of the prediction models in a (N+1 )th layer, 
based on the output value of the prediction model of the Nth layer. The calculation 
means repeated calculates the output value and the selecting means repeatedly 
selects one of the prediction models in the <N+1)th layer based on the output value, 
while incrementing N. These repeated steps end when the prediction model of a 
final leaf layer of the hierarchical tree structure is reached, and one the prediction 
models of the final leaf layer is selected. The calculation means calculates a score 
from the input data using the selected prediction model of the final leaf layer, and the 
display means displays the score output from the final leaf layer prediction model. In 
the claimed method, the prediction model is either a scoring model that calculates a 
score from attributes of the input data or an attribute prediction model that predicts 
another attribute, based on the attributes of the input data. In addition, the prediction 
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models of the final leaf layer are scoring models. The prior art does not teach or 
suggest all of these features. 

The above described features of the present invention, as now more clearly 
recited in the claims, are not taught or suggested by any of the references of record. 
More specifically, the features are not taught or suggested by Lundahl, Giles or 
Morrison, whether taken individually or in combination with each other. 

As discussed in more detail above, Lundahl discloses a method and system 
for dynamically analyzing data. More specifically, Lundahl allows for the prediction 
of responses based on inputted data. The method and system of Lundahl 
distinguishes from the score calculation system as recited in claims 8-10 and 12-14. 

For example, the present invention, as recited in claim 8, includes a 
calculation means for processing input data using a plurality of prediction models 
arranged in a hierarchical tree structure. The Examiner concedes that Lundahl does 
not teach a plurality of prediction models arranged in a hierarchical tree structure, as 
claimed. Lundahl teaches the use of prediction models, but these prediction models 
are not arranged in a hierarchical tree structure in the manner claimed. 

By way of further example, as recited in claim 8, the calculation means 
repeatedly calculates an output value and the selecting means repeatedly selects 
the (N+1)th layer prediction model selection, while incrementing N. These repeated 
steps continue until the prediction model of the final leaf layer of the hierarchical tree 
structure is reached, and one of the prediction models of the final leaf layer is 
selected. Contrary to the Examiner's assertions, Lundahl does not teach this 
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feature. As discussed above, the Examiner concedes that Lundahl does not 
disclose where prediction models are arranged in a hierarchical tree structure, as 
claimed. Applicants submit that because Lundahl does not teach a hierarchical tree 
structure, then it follows that Lundahl does not teach a final leaf layer of an 
hierarchical tree structure, as claimed. 

Therefore, Lundahl fails to teach or suggest " calculation means in a computer 
fnr processing inmrt data usin o a nlnralitv of prediction models arranged in a 
hiprarchical trae structure " as recited in claim 8. 

Furthermore, Lundahl fails to teach or suggest " the calculation means and the 
cpiPrtinn mean* r^pptitinuslv e ^-tinn the outn.it value calculation and the (N + 1)- 
th taiir prediction ™Hp. election **** inr.rgmentinq M until the prediction model of 
a final teaf laver nf thP hierarc h y trpp structure is reached and selects one of 
prpriiction mod ~'° th« final leaf layer" as recited in claim 8. 

The above noted deficiencies of Lundahl are not supplied by any of the other 
references, particularly Giles and Morrison. Therefore, combining the teachings of 
Lundahl with Giles and Morrison still fails to teach or suggest the features of the 
present invention as now more clearly recited in the claims. 

As previously discussed, Giles discloses a method for analyzing a data set of 
a repeated process to determine the ranges of values of independent input process 
variables that are most associated with a specific outcome. The method, as 
disclosed in Giles, distinguishes from the score calculation system recited in claims 
8-10 and 12-14. 
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One distinguishing feature of the present invention is the calculation means. 
Specifically, the present invention, as recited in claim 8, includes a calculation means 
for processing input data using a plurality of prediction models arranged in a 
hierarchical tree structure. The Examiner concedes that Lundahl does not teach a 
hierarchical tree structure, but asserts that Giles teaches this feature. Contrary to 
the Examiner's assertions, however, Giles does not teach this feature. Giles 
discloses a known cluster analysis method. The disclosed method is hierarchical in 
that groups of data are divided into clusters in a hierarchical manner. This is quite 
different from arranging prediction models in a hierarchical structure, as claimed. 

Another distinguishing feature of the present invention includes the repeated 
calculation of the output value by the calculation means and the repeated selection 
of one of the prediction models in an (N+1 )the layer based on the output value of the 
prediction model of the Nth layer, while incrementing N. The repeated steps are 
executed until the prediction model of the final leaf layer of the hierarchical tree 
structure is reached, and one of the prediction models of the final leaf layer is 
selected. Giles does not teach or suggest an arrangement of prediction models in a 
hierarchical tree structure. Therefore, this feature, which includes a step of 
incrementing until the prediction model of a final leaf layer of the hierarchical tree 
structure, is not taught or suggested by Giles. 

Therefore, Giles fails to teach or suggest " calculation means in a computer for 
pmnpMina ino.-t nsina a ple nt y "f nrediction models arranged in a hierarchical 
tree structure " as recited in claim 8. 
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Furthermore, Giles fails to teach or suggest "the calculation means and the 
selecting means repetitiouslv executing the out nut value calculation and the (N + 1)- 
th laver prediction model selection while increm e nting N until the prediction model of 
a final leaf laver of the hierarchical tree structure is reached and selects one of 
prediction models of the final leaf laver" as recited in claim 8. 

The above noted deficiencies of Lundahl in view of Giles are not supplied by 
any of the other references, particularly Morrison. Therefore, combining the 
teachings of Lundahl in view of Giles with Morrison still fails to teach or suggest the 
features of the present invention as now more clearly recited in the claims. 

As discussed above, Morrison's system and method automatically determine 
a set of input variables for use in creating a process model using a neural network. 
The system and method of Morrison is quite different from the score calculation 
system of the present invention, as recited in claims 8-10 and 12-14. 

For example, the present invention includes the step of preparing a plurality of 
models arranged in a hierarchical tree structure in a computer. Morrison does not 
teach a hierarchical tree structure. Furthermore, Morrison does not teach a plurality 
of models arranged in a hierarchical tree structure, as claimed. 

By way of further example, the present invention includes the repeated 
calculation of the output value by the calculation means and the repeated selection 
of one of the prediction models in an (N+1 )the layer based on the output value of the 
prediction model of the Nth layer, while incrementing N. The repeated steps are 
executed until the prediction model of the final leaf layer of the hierarchical tree 
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structure is reached, and one of the prediction models of the final leaf layer is 
selected. Morrison does not teach or suggest an arrangement of prediction models 
in a hierarchical tree structure. Therefore, this feature, which includes a step of 
incrementing until the prediction model of a final leaf layer of the hierarchical tree 
structure, is not taught or suggested by Morrison. 

Therefore, Morrison fails to teach or suggest "calculation means in a computer 
for processing innut data using a plurality of prediction models arranged in a 
hierarchical tree structure " as recited in claim 8. 

Furthermore, Morrison fails to teach or suggest " the calculation means and 
the selecting mpans repetiti o n «lv pxecutino the output value calculation and the (N + 
H-th laver prediction model section while incrementing N until the prediction model 
of a final leaf \™™ of the hierarchical tree s t r uc tur e is re ached and selects one of 
prediction models of the final leaf laver" as recited in claim 8. 

Each of Lundahl, Giles and Morrison suffer from the same deficiencies 
relative to the features of the present invention as recited in the claims. Therefore, 
combining the teachings of Giles and Morrison with Lundahl in the manner 
suggested by the Examiner does not render obvious the features of the present 
invention, as now more clearly recited in claims 1 and 5-23. Accordingly, 
reconsideration and withdrawal of the 35 USC §1 03(a) rejection of claims 1 and 5-23 
as being unpatentable over Lundahl in view of Giles, and further in view of Morrison 
is respectfully reguested. 
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The remaining references of record have been studied. Applicants submit 
that they do not supply any of the deficiencies noted above with respect to the 
references used in the rejection of claims 1 and 5-23. 

To the extent necessary, Applicants petition for an extension of time under 37 
CFR 1 .136. Please charge any shortage in fees due in connection with the filing of 
this paper, including extension of time fees, or credit any overpayment of fees, to the 
deposit account of Mattingly, Stanger, Malur & Brundidge, P.C., Deposit Account No 
50-1417 (referencing attorney docket no. 500.39461X00). 



Respectfully submitted, 

MATTINGLY, STANGER, MALUR & BRUNDIDGE, P.C. 




CIB/DKM/sdb 
(703) 684-1120 
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